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DETAILED DESCRIPTION OF THE IMVENTION ; 01.0.4 4 84 

This invention relates to a con^und of the formula: 



wherein Z is (CH-) 




2'n 



wherein is lower alkyl, X and Y are 
oa^gen or sulfur and n is an integer 
of 3 to 6; 

is hydrogen or halogen, R^ is halogen and R^ is hydrogen or 
^1 " Cg-alkyl which may have lower alkoxy; a herbicidal composition 
containing said compoiind as an effective component; a method for 
killing weeds using said compound; and processes for the production 
of said compound. 

It is known that, among the compounds similcir to the 
compound of the present invention, there are compounds having 
herfjicidal activity (Japanese Patent Kokai No. 50-160429, 
51-35435, 52-83687, 53-44587, 51-38425, 52-83552 and 53-40785). 

The present inventors have found, that the compound of 
the formula (1) has very high herbicidal activity. Furthermore, 
the present inventors have found that the compounds of the 
fonaul4 (1) have very low phytotoxicity against crops and, 
therefore, they become practical herbicide. 

• The compound of the formula (1) exhibits excellent 
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herbicidal effect in a paddy field at a low dosage not only 
agciinst annucil weeds such as bamycord grasses and broadleaf 
weeds, but also agciinst perennial weeds such as mizugayatsuri , 
bulrush, water chestnut, needle spikerush and arrowhead. The 
compounds of the formula (1) also show a good herbicidal effect 
by both pre- and post-emergence treatments in an up-land, 
especially against broadleaf weeds as those of amaranth, goosefoot 
and buckwheat families at a low dosage. 

Furthermore, the compound of the formula (1) is hardly 
phytotoxic to crops such as rice, wheat, oat, com, soybean, 
cotton and simf lower. 

The compound of the formula (1) of the present invention 
can be produced- by the processes described in (A), (B) , (C) , (D) 
and (£) below. 
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Th compound of the formula (2) wherein R^^, R^, R^, 
R^, X, Y and n are as defined in formulae (3) and (4), which 
corresponds tb a compound of the formula (1) wherein Z is 
X 

I can be obtained as follows: 

N-COOR^ 

A compound of the formula (4) (for example, N^,N^-tri- 
methylene hydrazine, N\N2-hexamethylene hydrazine) can be reacted 
with a chlorocarbonic ester derivative of the formula (5) wherein 
R4 is lower alkyl, y is oxygen or sulfur in an organic solvent 
such as alcohols (methanol, ethanol) and the inert solvent defined 
after, at 0 - 50»C, preferably at 10 - 20''C to produce an n^- 
alkylene-N -alkoxycarbonylhydrazine derivative of the formula (6) 
wherein R^, Y are as defined in the formula (5), n is as defined 
in the formula (3) , and the compound of the formula (6) can be re- 
acted with a substituted phenyl isocyanate or a substituted phenyl- 
thioisocyanate derivative of the formula (7) wherein R^, Rj, R3 
and X are as defined in the formula (3) preferably in an inert' 
solvent, at 0 - 100«>C more preferably at 5 - 50-C for 20 min. to 3 
hrs. to produce a compound of the formula (2) . . 
(B): 

The compound of the formula (3) wherein 14.. Rj' ^' 
Y and n are as defined above, which corresponds to the compound 
of the formula (1) wherein Z is ?f can be 
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obtained by cyclizing the compound of the formula (2) by 
heating preferably tmder reflux in the presence of* a base at 60 - 
150**C preferably at 80 - 120*'C for 30 min. to 8 hrs. 
(C): 




hal(CH-) hal 
2_n ^ 



The compound of the formula (11) wherein R^, R^r R3/ 

X and n are as defined - in the f ormtila (1) , which corresponds to 

^ — ^ ^ 

the con5)Ound of the formula CD wheredLn Z is (CH-) ^-'""^m. 
can be produced preferably by reacting a sodium salt O 



of the compound of the formula (9) with a 



con^KJund of the formula (10) preferably at 120 - 150*^0 in an inert 
solvent. 

The compound of the formula (9) can be produced by 
cyclizing a compound of the formula (8) by heating, preferably 
under refliix, at 60 - 150**C/ preferably at 80 - 120*^0 in the 
oresence of a base in am inert solvent. 
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The compound of the f rxnula (8) is obtained by reacUng 
an N-alk xycarbonylhydrazine with the compound of the formula (7) , 
pr ferably in an inert solvent, at -10 - 100 'C, more preferably 
at -5 - 50»C. 
(D): 




(14) 

Furthermore, the compounds of the formulae (13) and (14) 
wherein H^, R^' R3 and n are as defined in the formula (3) can 
be obtained by reacting a xirazol derivative of the formula (12) 
with a phosphorus polysulfide such as ^^^^ under heating in 
an organic solvent such as benzene, toluene, xylene, preferably 
at 80 - 140»C, or reacting said urazol derivative with preferably 
®2^3 °^ SiS2 in chloroform under reflux. 




The former compound of the formxila (2) also can be 
obtciined by reacting the compound of the formula (4) with the 
compound of the formula (7) in an inert solvent preferably at 
-10 - 30*^0 to produce a compound of the formula (15) wherein 
•R^, R^, R^, X and n euce as defined in the formula (3) , and then 
reacting thus obtained compound with a compound of the formula 
(5) in an ineart solvent at 0 - 50*»C, 

The compounds of the formulae (4) and (6) which cure 
starting materials of the compound of the fomula (1) can be 
obtained by the known method (Japanese Patent Kokai No, 51-65757). 

The compound of the formula (7) can be obtained by 
reacting a substijtuted aniline derivative of the formula (16) 
wherein R^^^ Rjr Rj are as defined in the formula (3) with 
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phosgene r thiophosgene of the formula (17) or Cicpocci^. 




(18) 

The above reaction can be conducted in the absence of 
a solvent, but preferably it is conducted in an inert solvent, 
generally at -20°C - boiling point of the solvent, preferably 
at O'C - 120°C. 

The reaction is conducted preferably under atmospheric 
pressure, but it can be conducted under' presstire or reduced 
pressure. 

As examples of the bases used in the present invention, 
there can be mentioned alkali metal salts such as sodium hydroxide 
or potassium hydroxide; alkaline earth metal salts such as 
calcium hydroxide or magnesium hydroxide and barium hydroxide; 
alcoholates of alkali metal such as sodium alcoholates or 
potassium alcoholates; trialkylamines; pyridine; picoline, 
and usually the bases can be used in catalytic amount. 

As exan^tles of the inert solvents, there can be mentioned 
aromatic hydrocarbons such as benzene, toluene, xylenes, chloro- 
benzenes; aliphatic hydrocarbons such as n-hexane, n-heptane or 
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petroleum ether; alicyclJLc hydrocarbon such as cyclohexane; halo- 
genated hydrocarbons such cis chloroform, carbontetrachloride or 
perchloroethylene; ketones such as acetone or methylethylketone; 
ethers such as ethylether, tetrahydrofuran or dioxane; alcohols 
such as methanol or ethanol; esters such as ethylacetate or 
butylacetate; amides such as N,N-diniethylformaiiiide or N,N- 
diethylformamide; or water- 
In the formula (1) , as examples of halogens there can 
be mentioned chloro, bromo or fluoro. As examples of lower 
aUcoxys there can be mentioned methoxy or ethoxy. 

As examples of - CQ--alkyls, there can be mentioned 
i o 

methyl, ethyl, n-propyl, iso-pfopyl, n-butyl, s-butyl, iso-butyl, 
tert-butylr n-pentyl, n-hexyl, n-heptyl, n-octyl, 2-ethylhexyl 
or 1,3-dimentylbutyl. 

In the formula (4) , as examples of lower alky Is of 
R^, there "can be mentioned " alky Is such as methyl, ethyl, 
n-propyl, iso-propyl, n-butyl or sec-butyl - 

As preferable compounds in the present -invention, 

there can be mentioned those of the formula (1) wherein (a) Z is 

X 
II 

(CH^) I N- (n is 3 or 4, X and Y are oxygen or sulfur) , 

II 

Y . 

is chloro or fluoro, is chloroor.l»romo,.*R2 isC2-C|^-:alLkyl,.(b)Ziis 
(CH,) 1 (n is 3 or 4, is C2 - C^-alkyl and X and Y 
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are oxygen r sulfur) , is chlor or fluoro, is chloro or 
bromo and is - C^-alkyl. 

As most preferable con^jounds in the present invention, 
there can be mentioned 



II II 

C COOC,H_(i) _ 

/ 3 7' ^ C COOC H (i) 



S 0 



CI 



The present invention will be illustrated in the 
following examples. 

Synthesis exanq^ile 1: ^ 

1 , 2-trimethylene-4- (2-f luoro-4-chloro-5-ethoxyca2:bonyl- 
phenyl) urazol (Compound No. 1) . 

1.44 g (0.01 mol) of 1 , 2-trimethylenehydrazine-l- 
carboxylic acid ethylester were dissolved in 30 ml of toluene and 
2.3 g (0.01 mol) of 2-fluoro-4-chloro-5-ethoxycarbonylphenyl- 
isocyanate were added to the solution, and after the mixture 
were stirred for 1 hr. at room temperature, 2 ml of N,N-dii^thyl- 
formamide and 0.3 g of sodium hydroxide were added thereto and 
the whole was stirred for 15 min. at 100 - 110"C. After cooling, 
the reaction mixture was washed with. water, dried over anhydrous 
NajSO^ and concentrated to obtain crystals. Upon recrystalliza- 
tion from ethanol, 1.21 g of pale, brown crystals were obtained. 



0104484 



Yield: 37.2%, M.p. : 



156 - 158*C. 



Elementary analysis: 




calculated: 



C: 49.20, H: 3.83, N: 12.29 



found: 



C: 49.50, H: 3.88, N: 12.32 



Synthesis example 2: • • 

1 ,2-tetramethylene-4- (2-f luoro-4-bromo-5-isopropoxy- 
carbony Ipheny 1 ) urazol (Con^^oxand No . 13 ) , 

1.6 g (0.01 mol) of 1 , 2-tetramethylenehydrazine-l- 
carboxylic acid ethylester were dissolved in 30 ml of toluene 
and 3 g (0.01 mol) of 2-fluoro-4-bromo-5-isopropoxycarbonyl- 
phenylisocyanate were added to the solution, cuid after the mixture 
was stirred for 1 hr. at room temperature, 2 ml of N,N- 
dimethylformamide and 0.3 g of sodium hydroxide were added 
thereto and the whole was heated at 80**C for 30 min. After 
cooling, the reaction mixture was washed with water, dried 
over anhydrous Na2S0^ and concentrated to obtain crystals. 
Upon recrystallization from toluene, 27.1 g of white crystals 
were obtained. Yield: 65%, M.P. : 161 --162^0. 
Elementary analysis : ^i6^i7^^^^3^4 
Calculated: C: 46.39, H: 4.13, N: .10.14 

Found: C: 46.68, H: 4.14, N: 10.30 

Synthesis example 3: 

1, 2-tetramethylene-4- (4-chloro-3-methoxycarbonylphenyl) - 
thiourazol (Compound No. 14). 

1.6 g (0.1 mol) of 1,2-tetramethylenehydrazine-l- 
carboxylic acid ethylester were dissolved in 40 ml of xylene and 



- 10 - 



0-S 0448.4 

when 2.2 g (0.01 mol) of 4-chloro-3-inethoxycarbonylphenyUsa- 
thiocyanate were added to the solution, white crystals were 
precipitated. After precipitating, the inixtur was stirred 
at room temperature for 1 hr. , 200 mg of hydrous Na,SO, were 
added thereto and the whole was heated under reflux for 3 hrs. 
After cooling, the reaction mixture was washed with water, 
dried over anhydrous NajSO^ and concentrated to obtain crystals. 
Dpon recrystallization from the mixture of n-hexane and toluene, 
2.2 g of pale yellow crystals were obtained. 
Yield: 64%, M.P. : 126 - 128"C 
Elementary analysis: Cj^4Hj^4ClN202S 
Calculated: C: 49.48, H: 4.15, N: 12.36 
Found: C: 49.41, H: 4.19, N: 12.08 

Synthesis example 4: 

l,2-tetramethylene-4-(4-chloro-3-isopropoxycarbonyl- 
phenyDdithiourazol (Confound Ho.lS)'^ 

t 

3.6.gof (0.01 mol) l,2-tetramethylene-4-(4-chloro-^- 
isopropoxycarbonylphenyDthiourazol and 2.2 g (0.01 mol) of 
diphosphorus pentasulfide were added to 60 ml of xylene and heated 
under stirring at 100 -.110«C for 9 hrs. 

After cooling, the produced precipitates were removed 
by filtration and the filterate was washed with water, dried 
over anhydrous NajSO^ and then the oil was obtained by concen- 
tration. Thus obtained oil was purified by the column 
chromatography (silica gel) to obtain 1.75 g of yellow crystals. 
Yield: 40%, M.p.:161 - 163»C. 
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Elementciry analysis: ^i6^i8^^3^2^2 
Calculated: C: 50.05, H: 4.72, N: 10.94 
Foimd: C: 50.21, H: 4-77, N: 10.69 

Synthesis example 5: 

l,2-tetramethylene-4-(2-fluoro-4-chloro-5-sec- 

butoxycaibonylphenyl) thiourazol (Compound No. 26). 

8.3 g (0-0175 mol) of l,2-tetramethylene-l-carbo-iso- 
butoxy-2- (f luoro-4-chloro-5-sec-butoxycarbonyl phenylthiocarbamoyl) 
hydrazine were dissolved in 100 ml of toluene, 3 ml of N,N- 
dimethylformamide and 0.5 g of sodium hydroxide were added to 
the solution and the mixture was heated at 100 - 110 ''C for 
30 min. After cooling, the reaction mixture was washed with 
water, dried over anhydrous Na2S0^jt and concentrated to obtain 
crystals. Upon recrystallization from the mixture of n-hexane 
and toluene, 5 g of white crystals were obtained. Yield: 71.4%, 
M.p.: 131.5 - 132.5**C. 
Elementary analysis: ^i7^ig^^^3^3^ 
Calculated: C: 51.06, H: 4.78, N: 10.50 

Found: C: 51.29, H: 4.82, N: 10.45 

Synthesis example 6: 

1 , 2-pentamethylene-4- {2-f luoro-4-chloro-5-isopr6poxy- 
carbonylphenyDurazol (Compound No. 30) . 

2,9 g (0.0067 mol) of 1,2-pen tame thy lene-l-carboe thoxy- 
2- (2-f luoro-4-chloro-5-isopropoxycarbonylphenylcarbamoyl) hydrazine 
were dissolved in 70 ml of toluene, 2 ml of N,N-dimethylform- 
amide and 0.3 g of soditim hydroxide were added to the solution 
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and the mixture was heated tmder reflux for 30 min. After cooling 

the reaction mixture was washed with water, dried over anhydrous 

Na2S0^ and concentrat d to obtain crystals. Opon recrystalliza- 

tion fraa the mixture of n-hexane and toluene, 2.5 g of white 

crystals were obtained. Yield: 97.2%, M.p. 105.5 - 106'C. 

Elementary analysis: C--H,-FC1N,0. 

A/ X9 3 4 

Calculated: C: 53.20, H: 4.98, N: 10.94 

Found: C: 53.43, H: 4.95, N: 11.18 

Synthesis example 7: 

1 , 2-pentamethy lene-4- ( 4-bromo-3-isopropoxycarbonyl- 
phenyl) thiourazol (Compound No. 33). 

1.5 g (0.087 mol) of 1 , 2-pentaroethylenehydra2ine-l- 
carboxylic acid ethylester were dissolved into 40 ml of xylene, 
2.6 g (0.0087 mol) of 4-bromo-3-isopropoxycarbonylphenyl- 
isothiocyanate were added to the solution and the mixture was 
stirred for 1 hr. , 300 mg of anhydrous NajSO^ were added to the 
mixture and then the whole was heated xinder reflux for 12 hrs. 
After cooling, the reaction mixture was .washed with water, 
dried over anhydrous T>la2^0^ and concentrated to obtain the oil. 
Thus obtained oil was purified by the column chromatography 
(cilica gel) to obtain 1.5 g of yellow oil. Yield: 40.2%, 
reflectance: n* 1.5959 
Elementary analysis: Cj^jHjxjBrNjO^S 
Calculated: C: 47.89, H: 4.72, N: 9.85 

Poind: C: 48.15, H: 4.69, N: 9.92 

The following compounds were obtained by the above 
processes.' 
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Table 1 



'y COOR3 



Com- 
poxind 
No. 


n 


X 


Y 






^3 


M.pj(*»C) or 
refractive 
index 


Appearance 


1 


3 


0 


0 


F 


CI 




156-158 


pale brown crystal 


2 


3 


0 


S 


F 


CI 




amorphous 




3 


3 


0 

- 


S 


CI 


CI 


C2H5 


132-134 


pale yellow 
crystal 


4 


3 


0. 


S 


H 


CI 


CgH^ (i) 


169-171 




5 


3 


0 


S 


F 


CI 


C-H_{i) 


178-180 


pale brown crystal 


6 


3 


0 


s 


H 


Br 


C^Hg (sec) 


111-113 


pale yellow 
crystal 


7 


4 


0 


0 


F 


CI 


CH3 


131-133 


white crystal 


8 


4 


0 


0 


F 


CI 


C2H5 


121-123 




9 


4 


0 


0 


H 


CI 


C3H^ (i) 


100-100.5 




10 


4 


0 


0 


H 


Br 


C3H7(i) 


128.5-130 




11 


4 


0 


0 


CI 


CI 


C3H^(i) 


140-142 




12 


4 


0 


0 


F 


CI 


C3H^(i) 


147-148 




13 


4 


0 


0 


F 


Br 


C3H^(i) 


161-162 




14 


4 


0 


s 


H 


CI 


CH3 


126-128 


pale yellow 
crystal 


: 15 


4 


0 


s 


H 


Br 


^2^5 


105-107 


yellow crystal 
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Com- 
pound 
No. 


n 


X 


y 


i 




3 


M.pL(-C) or 
index 


• 


16 


4 


0 


s 


H 


CI 




104-106 


pale brovm crystal 


17 


4. 


0 


s 


B 


CI 


CjH^Cn) 


72-74 


yellow crystal 


18 


4 


0 


s 


H 


01 




12(?-127 


pale yellow crystal 


19 


4 


s 


s 


H 


CI 




161-163 


yellow crystal 


20 


4 


o 


s 


H 


Br 


C3H7{i) 


133.5-135.5 


white crystal 


21 


4 


0 


s 


CI 


CI 




134-135.5 


■ 


22 


4 


o 


s 


F 


CI 


CH^ 


188-190 


■ 


23 


4 


0 


s 


F 


CI 


^°5 


130-132 


pale yellow crystal 


24 


4 


0 


s 


F 


CI 


CgH^d) 


132-133.5 


white crystal 


25 


4 


0 


s 


F 


Br 


C3H^(i) 


147-148.5 


pale brown crystal 


26 


4 


0 


s 


F 


CI 


C4H9 (sec) 


131.5-132.5 


white crystal 


27 


4 


0 


s 


H 


CI 


C^HgCsec) 


88-90 


pale brown crystal 


28 


4 


0 


s 


H 


Br 


C^Hg (sec) 


88-90 


pale yellow crystal 


29 


5 


0 


o 


H 


Br 


CaH^Ci) 


111-112 


wliite crystal 


30 


5 


0 


0 


F 


CI 


CjH^d) 


105.5-106 


« 


31 


5 


a 


s 


H 


CI 


CH3 


155-158 


pale yellow crystal 


32 


5 


0 


s 


H 


CI 


C3H7(i) 


n25i.5762 


yellow oil 


33 


5 


o 


s 


H 


Br 


CgH^a) 


n^^l.5959 


m ] 


34 


5 


o 


s 


F 


CI 


C3H^(i) 


142-143.5 


'/hite crystal 


35 


5 


o 


s 


F 


Br. 




171-173 


^rown crystal ' j 


36 


4 


o 


s 


F 


CI 




^n^^l.5620 


pale yellow oil 


37 


4 


0 • 


s 


F 


CI 


CH CH.OCH, 


83-85 \ 


?hite crystal 


38 


4 


o 


s 


F 


CI 




pale yellow oil 
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Synthesis example 8: 

lr2-trimethylene-l-ethoxycarbonyl-2- {2-f luoro-4-chloro-5- - 
ethoxycarbonylphenylcarbamoyDhydrazine {Compound No. 40). 

2.46 g (0.017 mol) of Iy2-trimethylenehydra2ine were 
dissolved, in 30 ml of toluene and 4.14 g (0.017 mol) of 2-fluoro-4- 
chloro-5-ethoxycarbonylphenylisocyanate were added to the .solution 
and the whole wcis stirred at room temperature for 1 hr. The 
reaction mixture was washed with water, dried over anhydrous 
Na^SO^ and concentrated to obtedn the crystal. The crystals were 
purified by coluion chromatography (silica gel, developing solvent : 
hexane : ethylacetate) to produce 4.29 g of white crystals. 
Yield: 65%, M.p. : 82-83**C. 
Elementary analysis: C. -H.-FCIN-O- 
Calculated: C:49.55, H: 4.93, N: 10.83 

Found: C:49.75, H: 4.94, N: 10.91 

Even if 1,2-trimethylenehydrazine-l-carboxylic acid hydrochloride 
was used instead of 1,2-trimethylenehydrazine-l-carboxylic acid, 
the cJDove compound (Compound No. 40) was. obtained by using 
triethy lamine . 
Synthesis exan^le 9: 

1 , 2-trimethy lene-l-carboethoxy-2- ( 4-bromo-3"Sec-butoxy- 
carbonylphenylthiocarbamoyl) hydrazine (Compound No. 45). 

1.44 g (0.01 mol) of 1,2-trimethylenehydrazine-l- 
carfjoxylic acid ethylester were dissolved in 30 ml of benzene and 
3.1 g (0.01 mol) of 4-bromo-3-sec-butoxycarbonylphenyl- 
isothiocyanate wejre added to the solution and the mixture was 
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stirred for 1 hr. at room temperature. The reaction mixtiire was 

concentrated to obtain the crystals. Upon r crystallization from 

the ndxture of hexane and toluene, 3.9 g of white crystals were 

obtained. Yield: 85%, M.p. : 119 - 120. 5'C. 

Elementary analysis: C^^gHj^BrN^O^S 

Calculated: C: 47.16, H: 5.27, N: 9.16 

TPormdz C: 47.08, H: 5.53, N: 9.26 - 



The following compounds were obtciined by the above 



processes. 




4 



'3 
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Table 2 



Com- 
pound 
No. 


n 


X 


.^1 


«2 


• 

^3 


^4 


M.pj("C) or 
refractive 
index 


Appearance 


39 


3 


0 


F 


CI 




S?5 


103-105 


white crystal 


40 


3 


0 


F 


CI 




m 


82-83* 


cr 


' 41 


3- 


o 


F ■ 


CI 




n 


102-105 


m 


42 


3 


s 


H 


CI 


CH3 


a 


127-128 


pale yellow 
crystal 


43 


3 


s 


H 


CI 


CjH^d) 


m 


108-109 


IT 


44 


3 


s 


F 


CI 


CjH^ (i) 


m 


87-88.5 


pale Urown 
crystal- 


45 


3 


s 


H 


Br 


C^Hg (sec) 


« 


119-120.5 


white crystal 


46 


3 


s 


CI 


CI 


^^5 


II 


102-104 


n 


47 


3 


s 


F 


CI 


^^5 


■f 


97-98.5 


paxe t>rown 
crvstal 


48 


4 


o 


H 


CI 


CjE^ (i) 


M 


119-122 


n 


49 


4 


0 


F 


CI 


CH^ 


M 


126.5-127 


white crystal 


50 


4 


0 


F 


CI 




ft 


87-88 


n 


51 


4 


0 


F 


CI 


C^H^ (i) 


m 


ni^^l.5249 


yellow oil 


52 


4 


0 


H 


Br 


C-,H-, (i) 


m 


125-126 


white crystal 


53 


4 


0 


CI 


CI 


CgH^a) 


n 


69-71 


n 


54 


4 


o 


F 


Br 


CjH^d) 


n 


74-75 


m 


55 


4 


0 


F 


CI 


CgH^d) 




L) n^^ 1.516] 


pale yellow oil 


56 


4 


o 


F 


Br 




n 


n^^ 1.5216 




57 


4 


s 


H 


CI 


CH3 


^3 


181.5-183.5 


paxe yexxow 
crystal 


58 


4 


s 


H 


CI 


CH3 


S°5 


144-146 


white crystal 


59 


4 


s 


H 


CI 


CH3 


C^Hg(i) 108-109.5 


pale yeXXow 
crystal 


60. 


4 


s 


H 


CI 


C2H5 


^2=5 1 141-143 


pale iDrown 
crystal 
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CoU'- 
pound 
N . 


n 


X 


\ 


^2 




^4 


refractive 


Appearance 


61 


4 


s 


CI 


CI 


CnHc 


2 5 


88-90 


4>A _L1L l_ n 

wni'ce crystal 


62 


4 . 


s 


F 


CI 


w 


M 


129-130 ,5 


n 




4 


s 


H 


CI 


CaHyd) 


CH- 
3 


100-102 


paxe brown 
crystal 


64 


A 


s 


p 


Br 


C3H7(i) 


CH- 

•3 


cunoiTDhoiis 


aarjc yejjLow 


65 


4 


s 


H 


CI 




^5 


132-134 


paxe i3rown 
crystal 


66 


4 


s 


H 


CI 


C^H- (i) 


N 


124-126 


paxe yellow 
crystal 


67 


4 


s 


B 


Br 


C:>H-7(i) 


n 


191—1 9"^ 


n 


68 


4 


s 


F 


Br 


C^HvCi) 


u 


— 25 — — 

n 1.5514 


Dxown oxx 


69 


4 


s 


H 


CI 


* J** / \ # 




123—124 


wnxte crystal 


70 


4 


s 


-H 


Br 




M 


124—126 


paxe yellow 
crystal 


71 


4 


s 


F 


Br 


3 7 


U 


n*^^1.5421 


•ujLown OXX 


72 


4 


s 


F 


CI 


n 


m 


n^^l.5448 


1 1 m^T A*! 1 
JT <=XXOw Ox X 


73 . 


4 


s 


H 


Br 


4 9 




80-82 


waite crystaX 


74 


4 


s 


H 


CI 


R 


^ 5 


101-103 




75 


4 


s 


H 


Br 


It ■ 




lOOr-101.5 


■pcae yellow 

crysted 


76 


4 


s 


F 


CI 


n 


C.H-{i) 
4 9 


nj^^l.5450 


UXUwrll OIX 


77 


5 


0 


F 


CI 


C 


2 5 


81-83 


"pal5"trrDWTX 

crystal 


78 


5 


0 


H 


Br 


C,H^{i) 




119-122 




79 


5 


0 


CI 


CI 


It 




68-71 




80 


5 


0 


P 


CI 


« 


• 


80-81 


■ 


81 


5 


s 


F 


CI 






aiDorphous 


pale brown 


82 


5 


s 


H 


CI 






121-122.5 


^Aite crystal 


83 


5 


s 


H 


Br 


n 




114.5-116 


m 
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Com- 
pound 
No. 


n 


X 






«3 


^4 


M.p. C^C) 

refractive 

index 


Appearance 


1 84 


c 
D 


c 




CI 


C3H-y (i) 


2 5 


108.5-110.5 


%rtiite crystal 


1 


D * 


e 


X. 


n 


If 


It 


amorphous 


pale yellow . 


86 


5 


s 


F 


Br 


a 


* 


99-101 


pale brown 
crystal 


j 87 


4 


s 


IT 








25 

n^ 1.5480 


pale yellow 
oil 


88 


4 


s 


F 


CI 


CHjCHjOCHj 


n 


nj^l.5547 


m 


89 


4 


s 


F 


Cl 


CH2(B(CH2)3CH3 


C2H5 


n^^l.5370 


n 


90 


4 


s 


F 


Cl 


C3H, (i) 




n^^l.5500 


n 



•Oie ocBi5>ound of the formula (7) and the compound of 
the formula (2) were obtained as follows- 

1. Synthesis of 4-chloro-2-fltK3ro-5-isopropoxycarbonylphenyl- 
Isocyanate: 

5.4 ml (0.045 mol) of tjiicfiloromethylchloroformate 
were added to 30 ml of ethylacetate and the solution was cooled 
to CC. 

Then the mixture of 13.9 g (0.06 mol) of 4-chloro-2- 
f lnoro-5-isopropoxycarbonylaniline and 25 ml of ethylacetate were 
added dropwise to the above solution over the period of 15 min. 
and the whole was stirred for 1 hr. at 0 - 10»C, thereafter heated 
under reflux for 2 hrs. After concentrating the reaction mixture, 
15.45 g of white crystals were obtained. Yield: 99.9%, M. p. : 41 - 
43'C. 
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2. Synthesis of 2,4-dichloro-S-ethoxycarbonylphenylisothiocyanate 

2-34 g (0.1 mol) of 2 ,4-dichloro-5-ethoxycarb6nylaniline 
were dissolved in 80 ml of chloroform and after the solution was 
cooled to. below IQ-C, 14.9 g (0.13 mol) of thiophosgene were 
added to the solution dropwise and after stirred for 2 hrs. at 
roOTtt temperature, the whole was heated under. reflux for 3 hrs., 
followed by concentration to obtain 27 g of pale brown crystals. 
Yield: 97.7%, M.p-: 45 - 46"C. 

The herbicidal composition of the present invention 
can be used either alone or in the form of a formulation according 
to the purpose of its use. To promote or secure the effect; 
it is mixed with adjuvants to make formulations such as dust, 
micro granule, granule, wettable powder, flowable suspension 
concentrates and emulsion by means of usual procedures. These 
formulations ^re' used, at the time of practical application, 
in the form as they are or diluted with water to desired con- 
centration. 

Those adjuvants mentioned above include carriers 
(diluents), extending agents, emulsifiers, wetting agents, 
dispersing agents, fixing agents and disintegrators. 

As liquid carriers there can be used water, aromatic 
hydrocarbons such as toluene and xylene, alcohols sudi as 
methanol, butanol and glycol, ketones such as acetone, amides 
such as dimethylformamide, sulfoxides such as dimethylsulf oxide, 
methylnaphthalene , cyclohexane, animal and vegetable oils, 
fatty acids and their esters, etc. As solid carriers are used 
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clay, kaolin, talc, diatomaceous earth, silica, calcium 
carf>onate, montmorillonite , bentonite, feldspar, quartz, alumina, 
sawdust, etc. 

As emulsifiers or dispersing agents surfactants are 
generally used. They include anionic, cationic, nonionic and 
amphoteric surfactants such as sodium salts of sulfated higher 
alcohol, steariltrimethylammonium chloride, polyoxyethylenealkyl- 
phenylether and lauryl betciine. Wetting agents include sodixim 
alkylhaphthalene sulfonate and ammonitmi polyoxyethylenealkyl- 
phenylether sulfate, fixing agents include polyvinyl alcohol, 
polyvinyl acetate and CMC, and disintegrators include sodium 
lignin- sulfonate « 

Any type of said formulations can not only used alone, 
but also may be mixed with fungicides, insecticides, plant 
growth regulators, acaricides, soil modifying agents or nematocide 
and further can be used in combination with fertilizers or 
other herbicides. 

The content of a compound (active ingredient) ^of the 
present invention in the formulations varies with types of 
f ormoilation , methods of application and other conditions, but 
generally it is 0.5 to 95 weight %, preferably 2 to 50 weight %, 
\rtiile the content of adjuvants is 5 to 99.5 weight %, preferably 
50 to 98 weight %, though sometimes the compound can be used 
alone. 

To be more precise, a preferable range of the content 
' is shown as under. 
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Compound 


Adjuvant- 




(weight %) 


(weight %) 


Dust 


0.5 


- 10 


90 - 


99.5 


Emulsion 


20 


- 80 


20 - 


80 


Wettable powder 


20 


- 80 


20 - 


80 


Granule ctnd micro gremule 


0.5 


- 20 


80 - 


99.5 


Flowable suspension 


20 


- 80 


20 - 


80 


concentrate 











The formulations of the present invention can be directly 
applied to weeds or locus thereof, 

A quantity to use of the formulations is different with 
kinds of the active ingredient and places of application, but 
generally it is within the range of 1 to 100 g, preferably 3 
to 75 g, of the compoxmd per are. 

Detailed explanation will be made below on exait^les of 
formulations of the present invention and there the word "part" 
means pctrt by weight. 
Formulation Example 1 : Emulsion 

35 parts of a mixture (1 : 1) of xylene and methyi- 
naphthalene are added to 50 parts of Compound No, 2 to dissolve 
and the solution is further mixed with 15 parts of a mixture 
(8 : 2) of polyoxyethylenealkylphenylether and calcium 
alkylbenzenesulfonate to obtain an emulsion. It is diluted 
with water to use in a concentration of 0,01 to 1 %, 
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Formulation Example 2 : Dust: 

5 pairbs of Compound No. 24 are mixed with 95 parts 
of clay and pulverized to obtain a dust. It is directly used 
for dusting - 

Formulation Example 3 : Wettable powder 

50 parts of Compound No. 25 are mixed with 10 parts 
of diatomaceous earth and 32 parts of kaolin and further uni- 
formly blended with 8 parts of a mixture of soditm laurylsulf ate 
and sodium 2 ^ 2 ' -^dinaphthylmethanesulf onate , and. finely pulverized 
to obtciin a wettable powder. It is used in the form of a 
suspension by diluting to a concentration of 0.06 to 1 %. 
Formulation Example 4 : Granule 

5 parts of a fine dust of Compoiind No. 24 are extended 
for coating on 94.5 parts of grains (16 to 32 mesh) of silica 
to obtain a gramule, by using a methanol solution of 0-5 parts 
of polyvinyl polyacetate as the binding agent in a proper mixer. 
The granule is scattered directly in up-land field and a paddy 
field. 

Formulation Example 5 : Flowable suspension concentrates 

40 parts of a fine powder of Compound 24, 10 parts of 
ethyleneglycolmonobutylether, 10 parts of a sxirfactant (mixture 
of trioxyalkylether, polyoxyethylenenonylphenylether and sodium 
alkylarylsulfonate) , 3 parts of colloidal aluminium silicate 
hydrate and 22 parts of water are uniformly mixed and further 
blended under stirring in a hamomixer for 20 minutes to obtain 
a flowable. It is diluted with water for use in a concentration 
of 0.02 to 1 %• 

The excellent herbicidal activity of a compound of the 
present inventjLon will be illustrated in the following test examples 
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Each test was carried out on 2-replication system and 
the test results are given in the average value. 
Test Example 1 : Pre-emergence treatment in flooded condition 

A fixed amount of paddy field soil was filled in each 
Wagner pot sized 1/5,000 are to provide a condition similar 
to a paddy field and there was- sown a fixed amount of seeds of 
barnyard grass, monochoria. toothcup, false pimpemal, water 
wort and umbrella plant. 

In addition tubers of arrowhead were buried 1 cm under 
the surface of soil at the rate of 3 pieces per pot and the 
pot -was flooded with water 3 cm deep. Then the pot was applied 
with a diluted solution of the compound of the present invention 
at a rate of 6.25 to 25 g of the compound of the present invention 
per eire. 

Thirty days after the treatment the herbicidal activity 
was observed. The test results were classified on the following 
basis a$ shown in Table 3. 
fierbicidal 'activity index: 
5 CcMnplete weeding 
4 up to 80% " 
3 - 60% 

2 " 40% " 

1 " 20% " 

0 no effect 
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Table 3 



Test Example 1 : Pre-emergence treatment under 

flooded condition 



Com- 


Dosage 




Herbiddal activity 














pound 












No 




o CLX ox VJl 


Broadleaf 


Dtnbrella- 


Arrc3w-head 






u X CLaa 


(1) 


sedcre ( 2 ) 




25 


5 


5 


5 


5 


1 

X. 




5 


5 


5 


5 






5 


5 


5 


5 




25 


5 


5 


5 


5 




Xi^ • ^ 


5 


5 


5 


5 


- 


fi 2S 


5 


5 


5 


5 




25 


5 


5 


5 


5 


A 
'± 


12.5 


5 


5 


5 


5 




6.25 


5 


5 


5 


5 




25 


5 


5 


5 


5 


C 
w 


12 5 


5 


5 


5 


5 




6 25 


5 


5 


5 


5 




25 


5 


5 


5 


5 


12 


12.5 


5 


5 


5 


5 




6.25 


5 


5 


5 


5 




25 


5 


5 


5 


5 


18 


12.5 


5 


5 


5 


5 




6.25 


5 


5 


5 


5 






c: 


5 


5 


5 


23 


12.5 


5 


5 


5 


5 




6.25 


5 


5 


5 


5 




25 


5 


5 


5 


5 


24 


12.5 


5 


5 


5 


5 




6.25 


5 


5 


5 


5 




25 


5 


5 


5 


5 


26 


12.5 


5 


5 


5 


5 




6.25 


5 


5 


5 


5 




25 


5 


5 


5 


5 


28 


12.5 


5 


5 


5 


5 




6.25 


5 


5 


5 


5 
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Com- 


Dosage 




Herbicidal activity 




pound 












NO. 


.g/a 


Barnyard grass 


Broadleaf 
(1) 


' Usbrella-sedge 
(2) 


Arrow-head 




25 


5 


5 


5 


5 


30 


.12.5 . 


5 


5 


5 


5 




6.25 


5 


5 


5 


5 




25 


5 


5 


5 


5 


35 


12-5 


5 


5 


5 


5 




6.25 


5 


5 


5 


5 




25 


5 


5 


5 


4 


40 


12.5 


4 


5 


5 


3 




D.25 


3 


5 


5 


2 




25 


5 


5 


5 


3 


41 


12.5 


5 


5 


1 5 


2.5 




D .25 


3 


5 


! 5 


2 




25 


5 : 


5 


; 5 • 


— i 


42 


12.5 


5 j 


5 


' 5 


5 




6.25 


4.5 1 


5 


5 


5 




• 25 - 


5 i 


5 


5 


5 ! 


43 


12.5 


5 i 


5 


5 


1 

5 




6 .25 


5 i 


5 


5 


5 

1 




25 


5 i 


5 


5 


5 


44 


12.5 


5' \ 


5 


5 


5 




O . ZD 


5 { 


5 


5 


■ 5 




25 


5 


5 


5 


5 


45 


12.5 


5 


5 


5 


5 




6 .25 


5 


5 


5 


5 




25 


5 


5 


5 


5 


47 


12.5 • 


5 


5 


5 


5 




6.25 


5 i 

j 


5 


5 


5 




25 


5 j 


5 


5 


4 


48 


12.5 


• ■ 5 


5 


5 


3 




6.25 


2 i 


5 

1 


5 


2 




25 


5 


5 


5 


5 


SO 


12.5 


5 


5 


5 


5 




6.25 1 


5 


5 


5 


5 
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Com- 
pound 
No. 


Dosage 
g/a 


Herbiddal activity 


Barnyard grass 


Broadleaf 
(1) 


Umbrella-sedge 
(2) 


Arrow-head 


51 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 


52 


25 

12.5 
6.25 


5 
3 
2 


5 
5 
5 


5 
5 
5 


5 
3 
2 


54 


25 

12.5 
6.25 


5 
5 
5 


5 
5 

5 


5 
5 

5 . 


5 
5 
5 


56 


25 

12.5 
6.25 


5 
5 
3 


5 
5 
5 


5 
5 
5 


5 

. 4 
3 


57 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 - 
5 

5 • 


59 


25 

12.5 
6.25- 


5 
5 
3 


5 
5 
5 


5 
5 
5 


5 
5 
5 


60 


25 

12.5 
6.25 


5 
5 
5 


5 
5 

5 


5 
5 
5 


5 
5 
5 


61 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 


62 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 


63 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 


64 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 
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Com- 
pound 
No. 


Dosage 


Herbicidal activity 


g/a 


Barnyard grass 


Broadleaf 
(1) 


Umbrella-sedge 
(2) 


Arrow-head 


66 


25 

12,5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 


68 


25 

12-5 
6.25 


5 
5 
5 


5 
5 
5 


5 

5 
5 


c 
3 

5 

5 


71 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


c 

5 
5 


72 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 

5 
5 


c 

5 
5 


74 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 

■ • 5 
- 5 


•J 

5 

5 


75 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


c 

5 
5 


76 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 


81 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


i; 

5 
5 


82 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 


83 


25 
12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 


1 

• 

1 

85 


25 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 

1 
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Com- 


Dosage 


Herbiddal activity 




poimd 
No. 


g/a 


Barnyard grass 


Broadleaf 
(1\ 


Umbrella-sedge 


Arrow-head 


86 


25 

12.-5 
6.25 


5 
5 
5 


5 
5 

c 
3 


5 
5 

K 


5 
5 
5 


88 


ZD 

12.5 
6.25 


5 
5 
5 


5 
5 
5 


5 
5 
5 


5 
5 
5 


Con- 


25 


3 


4 


3 


j 

0 


trol 
A 


|l2.5 


1 


2 

i 


0 


0 



Remarks (1) Broadleaf: mixture of barnyard grass, toothcup, 

false pimpernel, water wort 

(2) ranbrella-sedge: Umbrella plant 

CI 



Control A 




-Test Example 2: Post-emergence treatment in flooded condition 
A fixed amoTont of paddy field soil was filled in each 
Wagner pot sized 1/5,000 are to provide a condition similar to 
a paddy field and there was sown a fixed amoxmt of seeds of 
barnyard grass, moriochoria, toothcup, false pimpernel, water 
wort and umbrella pleuit. 

in addition tubers of arrowhead were hxiried 1 cm mder 
the surface of soil at the rate of 3 pieces per pot, three 2.5- 
leaf stage rice seedlings (variety : Nihonbare) were transplanted 
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from a nursery, the pot was flooded with water 3 can' deep and then 
placed in a greenhouse. 

When the weeds grew to reach 2 to 3-leaf stage, a 
diluted solution of the compound of the present invention, 
was applied to the flood at a rate of 6.25, 12.5, 50 g of the 
coin)ound of the present invention per are. 

After 30 days from the treatment with the diluted 
solution, the phytotoxicity against paddy rice and the herbicidal 
activity were observed and obtained the results as shown in 
Table 4. The classification basis of the herbicidal activity 
is the same with Test Example 1, and that of the phytotoxicity 
is as follows: 

- no damage 

+ slight damage 

++ some damage 

+++ moderate damage 

++++ heavy damage 

X complete death 
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Table 4 



Test Example 2 : Post-emergence treatment vinder flooded condition 



Com- 
pound 
No. 


Dosage 


■ Herbicidal activity 


Phytotoxicity 
against paddy 
rice 


g/a 


Barnyard Broad- Onbrella Arrow- 
cTxrass lea£(l) sedcre(2) head 


3 


25 

12 5 


5 5 5 5 ' 
4 5 5 5 




10 


25 

12 5 


5 5 5 5 
5 5 5 5 


- 


11 


25 


5 5 5 5 
5 5 5 5 


+ 


14 


25 


5 5 5 5 
4.5 5 5 5 


+ 
+ 


15 


25 

12 5 


5 5 5 5 
5 5 5 5 


+ 


19 


25 

12 5 


5 5 5 5 
5 5 5 5 




22 


25 

12 5 


5 5 5 5 
4 5 5 5 


- 


27 


25 

12.5 


5 5 5 5 
5 5 5 .5 


+ 


29 


25 

12.5 


5 5 5 5 
5 5 5 5 


- 


31 


50 
25 


5 5 5 5 
5 5 5 . 5 


+ 
+ 


33 


50 
25 


5 5 5 5 
5 5 5 5 


+ 
+ 


34 


25 
12,5 


5 5 5 5 
. .5 5 5 5 


++ 
+ 


35 


25 

12.5 


5 5 5 5 
'5 5 5 5 


++ 
+ 
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Com- 
pound 
No. 


Dosage 
g/a 


Herbicidal activity 




Barnyard Broad- Onbrella Arrow- 
grass leafd) sedge (2) head 


Phyto toxicity 
ageuLnst paddy 
rice 


39 


25 

12.5 
6.25 


3 5 5 3 
2.5 5 5 2 
2 5 5 2 




45 


25 

12.5 
6.25 


5 5 5 4.5 . 
5 5 5 4 
2 5 5 3 


- 


46 


25 

12.5 
6.25 


5 5 5 5 
5 5 5 5 
5 5 5 4.5 


- 


47 


25 

12.5 
6.25 


5 5 5-5 
5 5 5 5 
5 5 5 5 


++ 
+ 


49 


25 

12.5 
6.25 


3 5 5 3.5 

2 5 5 3 
2 5 5 2 


- 


51 


25 

12.5 
6.25* 


5 5 5 5 
4.5 5 5 4 
4 5 5 3 


— 


52 


25 

12.5 
6.25 


5 5 5 4 
4 5 .53 
3 5 5 2 


- 


54 


25 

12.5 
6.25 


5 5 5 5 
5 5 5 5 
3 5 5 4 


- 


57 


25 
12.5 
6.25 


5 5 5 5 
5 5 5 5 
4.5 5 5 5 


+ 
+ 


59 


25 

12.5 
6.25 


5 5 5 5 
5 5 5 5 
.5 5 5 5 


++ 

+ 

+ 


60 


25 

12.5 
6.25 


5 5 5 5 
5 5 5 5 
.5 5 5 5 


+ 

+ . 
+ 



- 33 T 



01.0A4.84.. 



Com- 
pound 
No. 


Dosage 


HerbicideCL activity 


Phy to toxicity 
against paddy 
rice 


g/a 


Barnyard Broad- Umbrella Arrow- 
grsiss leaf(l) sedge (2) head 


65 


25 

12.5 
6.25 


e C 1% 5 
5 I> 3 ' 

5 5 5 5 
5 5 5 5 


1 1 

T I 


67 


25 

12.5 
g.25 


c c 
5 5 5 3 

5 5 5 5 . 

5 5 5 5 


J. 
T 

+ 

+ 


69 


25 
12.5 
6,25 


I- e C ^ 
5 5 3 -> 

5 5 5.5 
5 5 5 5 


J, 
+ 


70 


25 

12.5 
6.25 


5 5 .5 5 
5 5 5 5 
5 5 5 5 


1 

+ 


73 


25 

12.5 
6.25 


^ r- cr c 

5 5 5 5 
5 5 5 5 . 
4.5 5 5 .5 


1 

T 


74 


25 

12.5 
6.25 


5 5 5 5 
5 5 5 5 
5 5 5 5 


T 
+ 


75 


25 

12.5 
6.25 


5 5 5 5 
5 5 5 5 
5 5 5 5 


++ 
+ 


77 


25 

12.5 
6.25 


mm W C XZ 

5 5-5 5 
2 4 4 3 
2 4 4 2 




81 


25 

12.5 
6.25 


IT c c <; 
5 5 5 5 

5 5 5 5 

5 5 5 5 


.1, 1 

++ 


82 


25 

12.5 
6.25 


cr c; Q <; 

^ D D O 

5 5 5-5 
5 5 5 5 


1 1 


83 


12.5 
6.25 


5 5 5. 5 
5 5 5 5 
5 5 5 5 


+ 
+ 


Con- 
trol 
A 


25 

12.5 
6.25 


* 0 0 0 0 
0 0 0 0 
0 0 0 0 
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As seen in the results of Test examples 1 and 2, the 
compounds of the present invention showed remarkable herbidical 
effect against the principal annual and perennial weeds in 
paddy fields in pre- and post emergence treatment. 

Furthermore, it was found that the compound of the 
present invention showed only little phytotoxicity in pre- and 
post transplantation treatment. 

Then the Test examples in field are shown as follows, 
Test Example 3: Pre-emergence soil sxirface treatment 

A fixed amount of field soil was filled in a round 
plastic case 8 cm across and 8 cm deep, and a fixed amount of 
seeds of crabgrass, foxtail, pigweed, buckwheat was sown 
followed by covering them with soil 0.5 to 1 cm thick. Then 
immediately a diluted solution of the compound of the present 
invention was applied to treat the whole surface of soil in 
case at a rate of 12,5 to 25 g of the compound of the present 
invention per are. 

After the treatment the cultivation was done in a 
greenhouse and the herbicidal activity was observed on the 20th 
day. The test was carried out on 2-replication system and 
each average value was sought. The judging standard of the 
results is the same with Test Example 1. The test , results are 
shown in Table 5. 
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Table 5 
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Test Exan^le 3 : Pre-emergence soil starf ace treatsnenl: ' 



Com- - 
pound 
No- 


Dosage 
cr/a 


Herbicidal Effect 


Foxtail Crabgrass Pigweed Buc]cvrtieat 


1 


25 

-12.5 


5 5 5 .5 ■ 

5 -5 5 . . 5 .. 


2 


25 

12.5 


5 5 .. ,5 . 5 
4.5 4.5 5 5- 


5 


25 

12.5 


5 5 5-5 

5 5 5 - .: 5 


8 


25 

12.5 


'5 5 - 5 5 
5 .5 5 5 


11 


25 

12-5 


5 5 5 5 

5 5 5 5 - 


12 


25 

12.5 


5 5 5 5 
5 .5 5 5 


- 13 


.25 ... 
12.5 


5.5 5 5 . 
5 5 5 5 


24 


25 

12.5 


5 ~ 5 5 5 
5 5 . ■ 5 • ■ 5 


26 


25 

12.5 


5 -5 . 5 .5 
5 .5 5 5 


30 


25 

12.5 


5 5 .• - -5 5 
5.4-5. 5 5 . 


34 - 


25 

12.5 


5 5 -5 5 
5 5 5 5 


42 


25 

12.5 


4 -4.5 5 . ... 5 

3 .3 5 5 


43 


25 

12.5 


4.5 5 . 5 .5 
3 . 3 5 • - 5 


44 


25 

12.5 


• 4.5 5 5 5 
. 3 4 5 5 
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Com- 
pound 
No. 


Dosage 
g/a 


■ — 01 04484i 

Herbicidal Effect . 


Foxtail Crabgrass Pigwe d Buckwheat 


60 


25 

12.5 


5 5 5 5 
4 3 5 5 


62 


25 

12.5 


5 5 5 5 
5 5 5 5 


63 


15 
12.5 


4 4.5 5 5 
3 4 5 5 


64 


25 

12.5 


5 5 5 5 
5 5 5 5 


68 


25 

12.5 


5 5 5 5 
5 5 5 5 


71 


25 

12.5 


5 5 5 5 
4 5 5 5 


72 


25 

12.5 


4 5 5 5 
3 5 5 5 


75 


25 
12.5 


4-455 
3 3 5 5 


81 

• 


25 

12.5 


4 5 5 5 

3 4.5 5 5 • 


86 


25 

12.5 


4 5 5 5 
3 4 5 5 


Con- 
trol 

n 


25 

12.5 


0 0 0 0 
0 0 0 0 


Con- 
trol 
B 


25 

12.5 


4 4.5 5 5 

2 3 5 5 



Control B 
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Test Exan5>le 4: Post-emergence treatment ^1 04484 

A fixed amomt'of field s il was filled in a round 
plastic case 8. cm across and 8 cm deep, and a fixed amount of 
seeds of foxtail ( r crabgrass) , pigweed was sown. When they 
grew up to 3 to 4-leaf stage, a wettable powder containing the 
compound of the present invention was sprayed on the body of 
plants after diluting it at a rate of .12,5, 25 or 50 g of active 
ingredient per are. 

n3ie test was conducted on 2-replication system. Twenty 
days after the treatment the test results weire observed on the 
same judging standard and the results are shown in Table 6. 
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Test Example 4: Post-emergence treatment 



Com— 
poTind 
No. 


Dosage 
g/a 


Herbicidal effect 


Com- 
pound 


Dosage berbicidal effect 


foxtail 


pigweed 


No. 


g/a 1 foxtail 


pigweed 


1 


50 
25 

12.5 


5 
5 
4 


5 
5 
5 


24 


50 1 5 
1 5 
12.5 5 


5 
5 
5 


2 


50 
25 

12.5 


5 
5 

4.5 


5 
5 

5 


26 


50 5 
25 1 5 
12.5 5 


5 
5 
5 


5 


50 
25 

12.5 


5 
5 

5 


5 
c 

5 


30 


50 5 
25 4.5 
12.5 1 3.5 


5 
5 
5 


7 


50 
25 

12.5 


5 
5 

4 


5 
5 


33 


50 4 
25 1 2.5 
12.5 2 


5 

4.5 
4 


11 


50 
25 
12.5 


5 
5 

3 


5 

C 

5 


35 


50 5 
25 1 5 
12.5 5 


5 
5 
5 


12 


50 
25 

12.5 


5 
5 

5 


5 
5 

5 


Con- 
trol 
B 


50 5 
25 1 3 
12.5 2 


. 5 
5 

4.5 


13 


50 
25 

12.5 


5 
5 
5 


5 
5 
5 


Com- 
pound 
No. 


Dosage 1 Herbicida 
g/a Icrabgrass 


1 effect 
pigweed 


16 


50 
25 

12.5 


5 
4 

3.5 


5 
5 
5 


41 


50 5 
25 4 
12.5 1 3 


5 
5 
5 


20 


50 
25 

12.5 


5 
4 
3 


5 
5 
5 


45 


50 1 4 
25 3 
12.5 2 


5 
5 
5 


23 


50 
25 

12.5 


5 

4.5 
3.5 


5 

5 . 
5 


47 


50 5 
.25 4 
12.5 3 


5 
5 
5 
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Com- 


Dosage ' 


Berbicidal effect 


Com- 


Dosage 


Berbicidal eMfe* 


pound 






pound 


















.^rcLD gx^a.5 S 


pigweed 


No. 


a/a 


=rabgrass 


pigweed 


No. 


g/a 




50 


4 


5 




50 


5 


5 


50 


25 


3 


5 


72 


25 


4 


5 




12.5 


2 


5 




12.5 


J 






50 


5 


5 




50 


5 


5 


57 


25 


3 


5 


74 


25 


- 3 


5 




12.5 


2.5 


c 
3 




12.5 


z 


e 




50 


5 


5 




50 


5 


.5 


59 


25 


3.5 


5 


76 


25 


3 


5 




12.5 


2.5 


IT 

5 




12.5 


2 


C 
3 




50 


5 


5 




50 


5 


5 


61 


25 


3 


5 


82 


25 


4 


5 




12.5 


2 


5 




12.5 


3 






50 


5 


5 




50 


5 


5 


65 


25 


3 


5 


84 


25 


3 


5 


12.5 


2 


5 




12.5 


2 


3 




50 


5 


5 




50 


5 


5 


68 


25 


3 


5 


85 


25 


3 


5 


12.5 


2 


5 




12.5 


2 


5 




50 


5 


5 


Con- 


50 


0 


0 


71 


25 


3 


5 


trol 


25 


0 


■ 0 " 


12.5 


2 


5 


A 


12.5 


0 


0 
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Test Example 5: Phytotoxicity against crops 

A fixed amount of field soil was filled in a plastic 
vessel sized 23cmx4.5cmxl2.5cmanda fixed amount of 
seeds of soybean, cotton, com, wheat, sunflower and rice was 
sown followed by 3-cm thick covering with soil. 

Then immediately a diluted solution of the compound 
of the present invention was sprayed on the soil surface with 
a small sprayer at the rate of 25 to 50 g of the compound of the 
present invention. 

After the treatment the crops were grown in a greenhouse 
and 20 days later the degree of phytotoxicity against each 
crop was observed. The test was carried out on 2-repUcation 
system and each average value was sought. 

The judging standard of test results is the same with 
Test Example 2 and the results are shown in Table 7. 
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Table 7 



Test Example: Phytotoxicity 



CoinDOund 
No. 


Dosa.Q'e 
g/a 


Phytotoxicity against crops 


Soybean Cotton Com Wheat Rice Sunflower 


1 


50 
25 




2 


50 
25 


— _ . . _ _ 


5 


50 
25 


— — — — — — 


8 


50 
25 


— — — — — — 


11 


50 
25 


zr _ _ _ _ 


12 


50 
25 




25 


50 
25 


^ _ _ _ _ 


30 


50 
25 


- - - - - 


wUJX L.J- W JL 

B 


50 
25 


+++ ++ -M- -r-M- + +++ 
+ + + + - ++ 


43 


5Q 
25 


- - - - - - 


60 


50 
25 




62 


50 
25 




64 


50 
25 




68 


50 • 
25 
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Compound 
No. 


Dosage 
g/a 


PhvtOtOXicitv acrain«"h r^-rnnc 


Soybean Cotton Com Wheat Rice Sunflower 


71 


50 
25 


- — — — — - 


72 


50 
25 


----- - 


75 


50 
25 




81 


50 
25 




Control 
A 


50 
25 





As obvious from the results of Test Examples 4 and 5, 
the compound of the present invention proves to show very good 
herbicidal activity both in pre-emergence and post-emergence 
treatments of main weeds in the field. On the other hand, it 
is clear from the results of Test Example 5 that the compound of 
the present invention has no phytotoxicity against crops and is 
a suitable herbicide for, use in farmlands. 
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WHAT WE CLAIM IS; 
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1. A compound of the formula: 

Z-H^^R^ - (1) 
COOR3 



X - 

* -C-NH- 



wherein Z is (CH,)„ I ^N- or (CH-)„ I 

wherein is lower alkyl^ X and Y are 
oxygen or sulfur and n is an integer 
of 3' to 6? 

is hydrogen or halogen; R2 is halogen; and R^ is hydrogen or 
C, - Cp-alkyl which may have lower alkoxy, 



2. A compound according to Claim 1 herein Z is 
X 

*N 

^^2^n J * ^" wherein n is 3 or 4, X and Y are 03^gen or 

.^^^^ ^ ' Y 

sulfur; is chloro or fluoro; R^ is chloro or bromo; and R^ is 
- C^-alkyl. 



3. A cOTipound according to Claim 1 wherein Z is 

X 
I 

N-C-NH- 

(CH^) I wherein R. is C^ - C.-alkyl, n is 3 or 4 and 

2ji^^C00R^- 4-2 4 

X is oxygen or sulfur; R^^ is chloro or fluoro; R^ is chloro or 
bromo; and ^3 is C^ - C^-alkyl. 



4. 



0104484 

The compound as claimed in Claim 2 having the 



formula: 



II 

s 




C00C3H^(i) 



CI 



F 



5. 



The compound as claimed in Claim 2 having the 



formula: 



11 



COOC^H^U) 



ci 



li 

O F 



6. A herbicidal composition comprising 0.5 to 95% 
by weight of a compound of the formula: 




wherein R^^, Rj, R3 and Z are defined as in Claim 1 and 5 to 99.5% 
by weight of adjuvant(s) . 



7, A herbicidal composition according to Claim 6 
wherein Z is 



II 



- wherein n is 3 or 4, X and Y are 



0104484 

xygen or sulfur; R^^ is chloro or fluoro? Rj is chloro or bromo; 
and is - C^-alkyl. 



8. A herbicidal composition according to Claim 6 wherein 

Z is n wherein X is oxygen or sulfur, R^ is 

N— C-NH- 

"^-COOR^ 

- C^-alkyl and n is 3 or 4; R^ is cholpro or fluoro; Rj is 
chloro or bromo y and - C^-alkyl. 



9, A method for killing weeds which comprises applying 
to weeds or the locus thereof a herbicidally effective amount 
of a compound of the formula: 




COOR^ 

wherein R]^/ ^ ™^ ^ defined as in Claim 1. 

10 . A' method according to Claim 9 wherein 2 is 
X 



^^2^n ' " wherein n is 3 or 4, and X and Y are oxygen or 



sulfur; Rj^ is chloro or fluoro; Rj is chloro or bromo; and R^ is 
C2 - C^-alkyl. 
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11. A method according to Claim 9 wherein Z is^ ®4484 



X 

_ II 
N-C-NH- 



^*^2*n ' wherein is - C^-alkyl, n is 3 or 4, 

and X is acygen or sulfur; R^^ is chloro or fluoro; is chloro 
or bromo; and R^ is - C^-alkyl. 

12. A process for producing a conqpound of the fpnnula: . 

X R. 



^cooi 



wherein Rj^ is hydrogen or halogen, is halogen, R3 is hydrogen 
or - Cg-alkyl which may have lower alkoxy, X and Y are 
oxygen or sulfur and n is an integer of 3-6, which comprises 
cyclizing a coinpound of the formula: 

II * 



Wherein B^^, Rj, R3, X, Y and n are defined as above, and R^ is 
lower alkyl, by heating in an inert solvent, if necessary, in the 
presence of an alkcQi.. 
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13. A process for producing a compound of the formula: 
S R. 



y COOR, 



wherein R^, Rj* R3 and n are defined eis above, which comprises 
•reacting' a compotmd of the formula: 



S R. 
ti 1 



. O 3 



wherein R^^, Rj* R3 and n are defined as above, with a phosphorus 
polysulfide. 

14 • A process for producing a conqpound of the formula: 

- ✓ N-C-NH ( O ) ^ 

^GOOR^ 3 

wherein R^, B^, Rj, X and n are defined as above, and R^ is lower 
allcyl, which comprises reacting a compound of the formula: 

>CCX)R. 
~- 4 
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wherein aiid n are defined as above, with a compound of the 
formula: 




COOR^ 

wherein R^^, R^, R^ and X are defined as above. 
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